Suppression of tumor growth using antisense oligonucleotide against survivin in an orthotopic transplant model of human hepatocellular carcinoma in nude mice.
Survivin, an inhibitor of apoptosis protein, deserves attention as a selective target for cancer therapy because it is overexpressed in many cancers, including human hepatocellular carcinoma (HCC). Here, we report a novel antisense oligonucleotide (ASO) against survivin for its effectiveness against tumor growth both in vitro and in vivo, and providing evidence in treatment for HCC. Initially, transfection of liver tumor cells HepG2 with ASO resulted in significant cells growth inhibition and reduction expression of survivin mRNA and protein, in a dose-dependent manner. Using caspase-3 protease activation assays, we observed that ASO has induced significantly greater apoptosis rate compared to control oligonucleotides. Furthermore, we used an orthotopic transplant model of HCC in nude mice to investigate the effect of ASO on tumor growth in vivo, and ASO reagents were delivered by intravenous injection. Interestingly, this systemic treatment also resulted in significant inhibition in tumor growth. Tumor growth in mice treated with ASO (50 and 75 mg/kg per day) was significantly inhibited (45.31% and 60.94%, respectively) compared with saline-injected group (p < 0.01), in a dose-dependent manner, and the effect of ASO on tumor growth was associated with downregulation of survivin in tumor xenografts. Moreover, the level of serum alpha-fetoprotein in ASO-treated groups was also decreased in a dose-dependent manner. Taken together, these data suggest that the usefulness of survivin ASO could potentially be a promising gene therapy approach to treatment of HCC.